Abstract. The resonance spectral lines of the high-resolution IUE spectra of \ 2 Ori (B2 I) have been studied with the aim to determine in more detail the physical status of the stellar wind and its variability due to shell outbursts and clumps. Some general features of profiles of the resonance spectral lines have been studied and explained in physical terms, using x 2 as a specimen. It was found that the stellar wind of x 2 Ori is accelerated in a thin layer and thereafter slowly decelerates due to gravitation.
General picture
The spectrum of a B2 la star x 2 Orionis is rich in spectral lines. From a high-resolution IUE spectrum of x 2 Ori (SWP 3436) we succeeded in computer recognition and identification of about 1700 observed spectral features, most of them being multiple blends (Sapar and Sapar 1992) . The P Cygni-type resonance lines of SilV, CII, CIV, A1III and NV show mass loss and its moderate variability in time. Both the extension and the terminal velocity of the moving envelope differ somewhat for the profiles of different resonance lines showing ionizational stratification of stellar wind. In addition to resonance lines, the strong subordinate lines in the spectrum of x 2 Ori also give evidence on the presence of strong stellar wind and its variability. From the profiles of these lines we get information about deeper layers of the wind.
Transparency in the blue wing of a resonance line
In addition to our spectrum SWP 3436, we received four additional exposures for x 2 Orionis from the IUE log, namely, SWP 2970, SWP 4302, SWP 6471 and SWP 40669. The profiles of the resonance lines SilV, CII, CIV, A1III and NV which we studied are given in Figs. 1 -5. The exposures SWP 4302 and SWP 6471 have saturated pixels in the spectral region A > 1800 A. Due to overexposure in the A1III resonance line profiles in SWP 4302, we have not depicted it in Fig. 5 .
The best way to determine both the outflow velocity law and the stellar wind extension is to measure the wavelengths of some well localized and interpreted points of a line profile.
We used the Doppler shift law v z =-cAX/\--v(rand ignored the limb darkening of the stellar disk. The disk can be divided into the external "e" and internal "i" regions. One of them is opaque and the other is transparent for stellar radiation at the given AA. The corresponding weight functions are Fig. 1 . Line profiles of the blended resonance doublet components NV A 1238.81 A and A 1242.50 A with a shifted continuum level. For the doublet components, cAA/A fa 950 km/s. Although the signal to noise ratio is low, it is evident that there are considerable changes in line profiles. The changes demonstrate that the overionization degree of NIV is variable probably due to small variations in temperature which are well visible in the Wien spectral region. The weak red wing shows that the extension of NV region of stellar wind is small. The reseau-contaminated and overexposed points are marked by asterisks.
where the limb index L has been introduced. Using the maximum value of v(r) in we and minimum value of v(r) in w\, we obtain the expressions describing the blueward and redward transparency slopes of the absorption component of a spectral line. Using instead of fi the corresponding velocities, we obtain
Application of these formúlete for different spectral lines yields different values for V and corresponding m-The ratio of stellar radius r* and the radius of envelope r is given by »V/r = sin91 = J1 -p\ (3) Fig. 3 . Line profiles of the resonance doublet SilV A 1393.76 A and A 1402.77 A. The line profiles are free of strong blending lines. However, the moderate variations are seen in the width and in the blue slope of the resonance line components as well as in the blend profiles at 1388 A. Differently from the A1III resonance lines, the red wing emission component is much weaker. This shows that the resonance doublet of SilV originates from lower atmospheric layers than the resonance doublet of A1III.
The boundary point of full transparency, i.e. the point fi =1 for w e from the observed spectra can be fixed only with low accuracy. A more reasonable approach is to take the slope point of a spectral line at half of its continuum level, i.e. at the wavelength where w e = 1/2. This happens at the point where the impact parameter A = r*/\/2 and thus it A 2 = irrl/2. Denoting the corresponding fi by //j, we can write 1 -n\ = A 2 /r 2 =0.5(r"/r) 2 . In addition, Eq. 
Absorption and emission of radiation in resonance lines
Presence of the wide zero-flux flat cores in spectral lines shows that either the stellar wind in outer layers moves with deceleration due to domination of the gravity over the radiative push, or the Lorentz wings of the strong spectral line in stellar wind modify its blue wing profile. The same feature can appear if there is a nonuniform stellar wind. To discriminate between these two possible CclSCSj cl special analysis is needed.
In the present paper we treat the radiative transfer in the Doppler core of the Voigt profile as a multiple scattering in the corresponding thin layer (Sapar arid Sapar 1990) . To treat separately the radiative transfer in the Lorentz wings of the Voigt profile function, we construct an artificial line profile with the damping constant equal to the Doppler width, i.e., we make use of the profile function with the cutoff Doppler core in the form 
where the thickness of the absorbing layer is (Sapar and Sapar 1990) -^/H^H« 2 )-Now we can calculate the absorption line profile taking into account that the following equation is valid:
The radiation absorbed in the Lorentz wings of a spectral line in the case of complete frequency redistribution gives an additional contribution to the Doppler core source term, which can be found from the equation of balance of the absorbed and emitted energy. In the case, if we take into account the multiple scattering in the Doppler core and the single scattering in the Lorentz wings, this equation can be written in the form and J* is the spectral intensity of stellar radiation. The first exponential term in (11) takes into account that the radiation which is absorbed in the Doppler core is weakened by the Lorentz wings of a line. The second exponential term takes into account that the radiation absorbed by the Lorentz wings in the general case is weakened both by absorption in the Lorentz wings themselves and by the Doppler core of the line. In the multiple scattering processes, the radiation can be redistributed from the Doppler core to the Lorentz wings, but mostly near the core frequencies. This circumstance justifies us to confine ourselves to approximation (10) separating the Doppler core and Lorentz wings. Some typical profiles calculated by the use of such idealized situation are given in Fig. 6 . 
Observed spectral features of x 2 Ori
Let us try to analyze the observed features of the resonance lines given in Figs. 1-5 . The corresponding numerical values of parameters have been calculated for the idealized model of the wind, where the stratification boundary surfaces for each ion are assumed to be well defined. The results are given in Table 1 , where the quantities V\, VL, x, pL\, m, VE, Ar = (r -r*)/r* obtained from observational data are presented. The greater is the ionization potential of the ion considered, the deeper in the atmosphere it has been formed. Thus, Table 1 demonstrates a different radial stratification of ions. Dependence of the wind extension dr/r on the ionization potential of the ions studied is given in Fig. 7 and the run of wind velocity for different ions is given in Fig. 8. In Fig. 9 , the results of both previous figures have been combined to give the run of the wind velocity of x 2 Ori for different observations. Unexpectedly, the velocity of outflow turns out to be decelerating. The acceleration must take place in a thin layer at the bottom of stellar wind. The dispersion of outflow velocities exceeds possible errors thus demonstrating that there is the stellax wind variability of the shell outburst type.
The problem of recognition of the clumps in spectra seems to be very complicated. The dips appear primarily due to anomalous velocities of the clumps and are situated predominantly near the ideal discrimination line of the transparency and opaqueness at a given wavelength, which becomes distorted.
The clumps with the excess velocity exhibit themselves by rising the higher velocity region of the line and lowering the lower velocity region, thus giving equiareal adjacent dips and peaks on the blue slope of a spectral line. The clumps with the velocity deficit exhibit themselves in the opposite way, giving interchanged dip and peak positions. A schematic picture of the spectral line profiles, Ionization potential and when the overlapping resonance lines are absent, a half of the radiation survives being redistributed in the blue wing and the other half -to the red wing of a spectral line. The latter radiation can be observed only partially due to the screening action of the star on the spectrum of the stellar wind receding relative to the observer. This circumstance helps one to estimate the half-width value of the underlying atmospheric spectral line. If, however, we have a decelerating stellar wind, what seems to be the case for x 2 Ori, then in the outer layers a multiple frequency redistribution takes place and the former redistributed radiation will be swept predominantly to the red wing. In such a way can be generated a wide low bottom of the resonance spectral lines. For x 2 Ori the low bottom extends to about -300 km/s.
Link of stellar wind with model atmospheres

Mass loss of x 2
Ori is approximately M =1.2 x 10 20 g/s. Its radius r* = 60RQ = 4 x 10 12 cm and M = 40Af© = 8 x 10 34 g (Underhill and Doazan 1982) . From these data we get g = (1/90) <7©, i.e., logg ~ 2.5 for its model stellar atmosphere which must be smoothly linked with the stellar wind. Taking the point at the Rosseland mean optical depth TR = 10 -4 , the corresponding density is about p = 5.6xl0 -12 g/cm 3 and the corresponding velocity of the stellar wind is = M/4nrlp = 1.3 xlO 5 cm/s. At smaller subsonic values, the model atmosphere can be treated as being but slightly disturbed by the stellar wind. Thus, the outer point of the model stellar atmosphere at TR -10 -4 can be used for fitting of the hydrostatic plane-parallel model atmosphere and its emergent flux in the resonance spectral lines with the theory of a supersonic stellar wind. This means that the wind can be considered as being illuminated from below and accelerated by the emergent flux of the model stellar atmosphere. For the stellar wind flux of x 2 Ori we get pv m 8xl0 -7 g/cm 2 s. The corresponding column density is f pvdt ta 0.1 g/cm 2 . This rough estimate shows that the Lorentz wings can modify the formation of the line profile of the resonance spectral lines of X 2 Ori. To get quantitative results, further model computations are needed. In addition, the presence of the spectral lines of the model atmosphere modifies considerably the theoretical line profiles of the pure wind, given in Fig. 6 . The main feature of such lines is a considerable shift of both the redward slope of absorption wing of the line and the emission peak towards longer wavelengths. Such shifts are observed in all resonance lines studied by us and this fact demonstrates that the original atmospheric resonance lines must be strong. This conclusion following from observations is in a good consistency with the results of modeling of the line profiles.
Main conclusions
The above analysis of profiles of the resonance spectral lines of X 2 Ori shows that its stellar wind cannot be uniform and accelerating. The analysis suggests the presence of variability of the stellar wind due to both the shell outbursts and the clumps appearing due to stellar wind instability. The tabulated data show that the extension of the envelope of x 2 Ori) where the resonance spectral lines are being formed, reaches to about 0.4 of stellar radius and the stellar wind undergoes deceleration due to gravity.
